The Advanced Test Accelerator (ATA) is a pulsed linear induction accelerator with the following design parameters: 50 MeV, 10 kA, 70 ns, and 1 kHz in a ten-pulse burst. Acceleration is accomplished by means of 190 ferrite-loaded cells, each capable of maintaining a 250 kV voltage pulse for 70 ns across a 1-inch gap. The unique characteristic of this machine is its 1 kHz burst mode capability at very high currents. This paper describes the pulse power development program which used the Experimental Test Accelerator (ETA) technology as a starting base.1 Considerable changes have been made both electrically and mechanically in the pulse power components with special consideration being given to the design to achieve higher reliability. A prototype module which incorporates all the pulse power components has been built and tested for millions of shots. Prototype components and test results are described.
Accelerator (ETA) technology as a starting base.1 Considerable changes have been made both electrically and mechanically in the pulse power components with special consideration being given to the design to achieve higher reliability. A prototype module which incorporates all the pulse power components has been built and tested for millions of shots. Prototype components and test results are described.
Introducti on
The ATA is presently under construction with an expected completion date of October, 1982 . The ETA has served as a base of technology development for all the major ATA components. Although there are many similarities to the ETA,6 many changes have been made to achieve better performance and higher reliability. The series fire mode for the pulse power has been adopted in place of the parallel mode; that is, a single switch chassis is fired ten times at a 1 kHz rate rather than ten parallel chassis fired sequentially to obtain a burst. The resonant transformer has been redesigned with a coupling coefficient of 0.6 and the Blumlein impedence has been increased in favor of longer pulse length. The spark gap has been redesigned to fit the larger diameter and lower gradient Blumlein. Oil filled cables have been used to carry the pulse to the accelerator cell rather than rigid water-filled transmission lines. The prototype of the pulse power components has been operational for about one year and over seven million shots have been accumulated with very good results. The design of all major components has been completed and the majority of the components are in the procurement cycle.
Charging System
The resonant charging system was adopted for the ATA because it requires fewer active components to achieve a ten pulse burst. However, much of the cost saving of going to the serial rep-rate system is offset by additional cost of the command resonant charge system and energy storage banks. The serial system should be much more reliable, particularly from the standpoint of thyratron interaction. A *Lawrence Livermore National Laboratory is operated by further added advantage of the system is the ability of obtaining more than ten pulses with minor modifications. A block diagram of the pulse power system is shown in Figure 1 .
Including the trigger system and the grid drive, there are 25 energy storage and resonant charge units. The basic system consists of a 2000 pf capacitor bank charged to 18 KVDC and a resonant charge unit using 10 English Electric Valve CX1538 thyratrons, the same type as used in the switch chassis. A schematic of the resonant charging system is shown in Figure 2 . This unit charges 10 switch chassis, each with 2.5 pf capacitor, to 25 kV. Charging is initiated by triggering Vi and when the proper voltage is reached, V2 is triggered to terminate the charge cycle. During the ten pulse burst, the voltage on the capacitor bank will droop about 3 kV, but the pulse to pulse voltage regulation on Cl will be held to 0.1% or 25 volts. (Figure 4) . The new design has reduced inductance and improved output pulse risetime. The electrode geometry and spacing are essentially the same as the ETA's. The coaxial trigger electrode is designed to wear in the axial direction with no changes in the electrical characteristics thereby resulting in long life. The trigger electrode is normally biased at the mid-potential of the charging pulse and a negative going trigger pulse of 225 kV initiates the spark gap closure. Standard deviation in time jitter of less than 1 ns have been achieved for a one thousand pulse sample. A gas mixture of 8% SF6 and 92% N2 at 120 psig is circulated through the gap electrodes with a velocity of 5 cm/ms. This combination of gas parameters has yielded burst-mode rep-rates in excess of 1 kHz at full voltage.
Accelerator Cell and Transmission Lines
The accelerator cell is essentially identical to the ETA's.4 Assembled into a block of ten cell units, each cell contains seven TDK-PE11B ferrite cores about 10" ID, 20" OD and 1" thick ( Figure 5 ). Self reset for these cores is obtained during the Blumlein charging cycle. One major electrical difference between the ETA and the ATA cells is the added ferrite pieces on the feed points, on the back plane and the wave matching corner chan ges. These changes suppress the beam breakup modes? eliminating the need for higher level pulsed magnetic fields to insure beam stability. The output voltage pulse at the accelerator cell gap is shown in Figure 6 . Two 4" OD oil filled flexible lines of 240 each provide the matching impedance from the Blumlein to the cell. These transmission lines have been pulsed to over 500 kV before a breakdown occurs. A nice feature of these lines is that even after voltage breakdown has occurred at high levels, operation at 250 kV is unimpaired. These lines also serve as oil return lines from the cell to the power conditioning building.
Prototype Test Results
The ATA consists of a 2.5 MeV injector and 47.5 MeV accelerator. Each pulse power unit supplies 250 kV so that 190 units are required for the accelerator and 20 for the injector. The same pulse power unit is also used to supply the trigger to ten spark gaps. The pulse power units are housed in a 300' building about 19' above the tunnel housing the accelerator cells (Figure 7) . Because 
